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Redefinition of Kelvin and 
Thermodynamic temperature 
measurement
MeP-K
Meet the requirments of the 
stakeholders in the areas of Energy 
(supply and security) , Global warming , 
High-value manufacturing ,Health, safety 
and security 



The stakeholder´s needs are currently dominated by 
the following challenges:

Energy (supply and security) – through supporting sustainable generation, 
increasing the amount of renewables and low carbon dioxide generation 
methods (e.g. nuclear, carbon capture storage [CCS]) in the energy mix and 
supporting energy efficiency measures through improved thermal 
efficiency and utilisation of energy.

Global warming - aiming to reduce carbon dioxide emissions, transition to 
a low carbon economy whilst in the short to medium term improve 
monitoring measures including establishing traceability for data series. 
Temperature is the fundamental quantity involved in a wide range of 
climate change investigations.

High-value manufacturing – in particular enhancing competitiveness through optimum use of resources 
(raw materials and energy) and improving process control to facilitate “zero waste” manufacture and improved product 
quality, lifetime, and user benefits. In the longer term increasing computer power (through quantum computing) is a 
potential growth industry in the future requiring accurate temperature measurement at very low temperatures.

Health, safety and security –advanced traceable temperature measurements are required in hospitals for 
safe active thermal therapies (e.g. cancer ablation) and in ports of access (buildings and boarders) for pandemic control.



*

•Working Group Reform adopted by the CCT

•10 → 6 Working Groups submitted to the CIPM for approval

•5 → 5 objective oriented Task Groups

of which one is a newly created TG on Environment

CCT meeting : WG reform
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*

•Progress on the determination of the Boltzmann constant

for a future re-definition of the kelvin

CCT meeting : Boltzmann constant
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Acoustic Gas Thermometry

Dielectric Constant Gas Thermometry

Johnson Noise Thermometry

Doppler Broadening Thermometry
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(extract)
recommends 
that the CIPM requests the CODATA to adjust the values of the 

fundamental physical constants, from which a fixed 
numerical value of the Boltzmann constant will be adopted, 
when the following two conditions are met:

• the relative standard uncertainty of the adjusted value of k
is less than 1 × 10−6;

• the determination of k is based on at least two 
fundamentally different methods, of which at least one 
result for each shall have a relative standard uncertainty 
less than 3 × 10−6.

Recommendation T 1 (2014) to the CIPM:



CURRENT STATUS
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Focus on the Boltzmann constant
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Climate Change:  WMO-CIMO collaboration
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Commission for Instruments and 
Methods of Observations (CIMO)
of the WMO

Members of CCT TG on Environment 
nominated to join 5 identified CIMO 
Expert Teams (CEM, IMGC, NPL, PTB?)

1 CIMO member on the TG-Env 



TG-Environment took part of the BIPM Workshop in June on
Global to Urban Scale Carbon Measurements by the contribution
from Dr Peter Thorne (WMLO GCOS Reference Upper Air 

Network): ” Impact of GHGs: Measuring global temperature 
change”.

TG-Environment organizes a Break-out-session at the Arctic Circle General 
Assembly on Iceland on 18 October 2015 : “Metrology for Environment in the 
Arctic”, endorsed by the BIPM (letter from Dr M. Milton for the opening) and 
the CCT.
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Climate Change



Energy

Key comparisons are considered for thermal conductivity, heat flux 
density, and heat capacity of bulk materials, generated by the demand of 
high-performance insulating materials to reduce energy consumption.

Since thermal diffusivity, specific heat capacity and thermal conductivity 
of thin films are key quantities for thermal management of electronics 
industry and nanotechnology, pilot studies or supplementary comparisons 
should be considered.

Thermal expansion coefficient up to high temperatures;  Hemispherical total 
emissivity; Thermal diffusivity and specific heat capacity of thin films;Thermal 
conductivity of bulk materials;Thermal conductivity of insulation materials; 
Combustion enthalpy of fuels;Fusion enthalpy of heat storage material;Thermal 
resistance of vacuum insulation panel.



Thank you

CCT meeting of May 2014
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Method gas up to 2011 2013 2014 institute

AGT Ar - - 20 ppm CEM+UVa

AGT He 7.5 ppm - ? INRiM

AGT He 2.7 ppm - 0.9 ppm LNE-CNAM

AGT Ar 1.2 ppm - ? LNE-CNAM

AGT Ar 7.9 ppm 3.7 ppm 3 ppm NIM

AGT Ar 3.1 ppm 0.7 ppm - NPL

DCGT He 7.9 ppm 4.3 ppm 2 ppm ? PTB

JNT - - - 3 ppm ? NIM

JNT - 12 ppm - 6 ppm ? NIST

JNT - - - < 20 ppm ? NMIJ

DBT NH3 50 ppm - < 10 ppm ? LPL+LNE-CNAM

DBT H2O 160 ppm 24 ppm < 10 ppm ? UniNA+INRiM
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• LNE: Continued work and 
studies on molar mass and 
isotopic composition at 
KRISS/LNE

• NPL: Transition from  
determination of the 
Boltzmann constant to 
determination of 
thermodynamic temperatures 
to determine T-T90.

Large differences encountered in AGT 
between the LNE and NPL:
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Values considered by CODATA in 2013

CODATA cut-off criterion 
could  exclude DCGT for 
the new kB


